8"

1 1091 4 CIA-RD80-OO809A0007001 80146-9

Saitized pr Apprved for Release 20

50X1-HUM

CLASSIFICATION CONFIDENTIAL

CENTRAL INTELLIGENCE AGENCY REPORT]

INFORIMATION FROM
FOREIGN DOCUMENTS oR RADIO BROADCASTS CD No.

COUNTRY USSR DATE OF
INFORMATION 1953
SUBJECT Scientific - Chemistry, molecular structure
How DATE DIST. 40 May 1954
PUBLISHED ~ Monthly Periodical
WHERE
PUBLJSHED Moscow NO, OF PAGES 4
DATE

PUBLISHED  Oct 1953
SUPPLEMENT TO
LANGuAGE Russian REPORT NO.

ns INFORMATICy AFFECTinG Tl matiowat T
OF Tt umrveo ITATES, wiThin Tus mtan 4G oF TITLE 14, 3ecrions g9y
N0 704, o e g5, CODE. AL MUEWOIO. 115 ransuigsion on wrve.

THIS IS UNEVALUATED INFORMATION

SOURCE Vestnik Akademiy Nauk SS3R, vol XIII, No 10, PP 90-93 ES
———=-—8deul] Nauk SSIR
COMMENTS OF SOVIET SCIENTIST ON 1953
PARIS CORFERENCE 6N MOIECULAR STRUCTURE

reflects the viewpoint or Soviet sclentists ip general and that of
Arbuzov {pn Particular. Arbuzov tries t0 indicate that Soviet criti-
cism of the resonance theory is ip accord with tendencies Frevalent
in Western science.)

Two of the nost important problems of modern theoretical chemistry are
clarification of the nature of the chemical bond and elucidation of the con-
nection between the structure of molecules and their physical properties,
chemical behavior, ang reactivity,

These problems command the attention not only of chemists, but also of
physicists angd biochemists, Investigation of the connection between the
structure of molecules ar3 their physiological activity is of great impor-
tance for biology in general and medicine in particular,

The secong quarter of the 20th Century has been markeq by considerable

dvances in the knovledge of the chemica]l bond. The application of the
electron theory and or quantum mechanjcs has resulteq in a greater under-

pirieal.

However, there ig still no general agreement an the fundamental problems
of theoreticallchemistry: Individual groups of scientistg attempt to solve
these problems starting frop different concepts and using different methods.
Thus, it 15 essentia] to discuss the fundamenta), postulates of contemporary
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In recent years, a number of international meetings dealing with problems

of the chemical bond have taken place. Ope meeting,

Physicochemical Society, was held ip 1948. Another m
in this fielg was held by the Royal Society of London
ference on the application of the ethods of wave mec

valency took place in New York, and a conference was
theory or the structure of organic compounds.

organized by the French
eeting devoted to problems
in 1950, 1In 1951, a con-
hanics to the theory of
held in Moscow on the

of A, M, Butlerov's theory of structure for present-day organic chemistry ard
also of the rele playe@ by the so-called resonance theory of L. Pauling and
G. V. Wheland and the theory of wesomerism of K. Ingold.

During the past 15-20 years, the theory of resonance has been videly ac-
cepted by foreign chemists and by some Soviet chemists. There has been a

tendency to put thisg theory in the foremost place ip

organic, physical, and

inorganic chemistry and thus to replace the classical structural theory of

Butleroy with the theory of resonance. During the di

Scussions held at the

Moscow conference, the harmful character apg 1dealistic nature of the theory

of resonance were definitely exposed, while the conti
rov's theory was confirmed,

nuing validity of Butle-

In the light of the decisions of the Moscow conference, the meeting held

on 4-10 July 1953 by the French Physicochemical Socie

ty was of especial in-

terest, The program of this weeting, which was at the came time a regular
annual neeting of the society, consisted of a review of progress in the knowi-

applied to the determination of the struc . ure of ncle

cules. In addition to

French scientists, prominent chemists from Great Britain, West Germany, the
USSR, and the Us participated in the meeting. Representing the USSR were
N. V. Belov, B, A. Arbuzov, P. P, Shorygin, and B. M. Kozyrev.

The meeting was conducted in a businesslike manner. After the opening
eddress, "Progress in the Knowledge or the Nature of the Chemical Bong," by

Professor E. Boyer, Professor H. (. Longuet-Higgins (
developments in the interpretation of the concept of
1948, when this subject was [last] discusseg at an ap
French Physicochemical Society,

Great Britain) revieweq
the chemical bong since
nua . meeting of the

Longuet-Higgins presented data on the application during the past 5 years
of mathematical wethods to the study of hydrocarbons with conjugated bends ang
of other molecules containing mobile elrctrons. The resemblances and differ-
ences between systems with localized electrons Wwere outlined very clearly by
Languet-Higgins. In discussing the classification af bonda according to types,
Longuet-Higsins stressed the necessity of differentiating between ionic or

covalent bonds and those of a thirg type, 1.e., bonds

which are deficient in

electrons, because their electrons are mobile, being nonlocalized or semi.
localized. The concept involved here can be expressed by the theory of reson-

ance between canonical structures or by the theory of
embrace several, atoms~simu1taneously.

molecular orbits which

Higgins indicated that both methods result in the same proximate wave fune-
tions. However, tlegc methods use entirely different concepts and ere often
regarded ag competing with each other. Until recently, it had been assumed
that the method of valency bonds is best for Tepresenting molecules with
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localized bonds, while the method of molecular orhits is most suited for con ju-
gated systems and for metal crystals in which electrons move freely,

The possibility of Tepresenting the wave runction of the molecular orbit
of methane in tyo different vays had elready been pointed out by ¢, Coulson.
The first method corresponds to the concept of vzlency electron orbits which
Spread over the whole molecule; the second to a configuration in which two
electrons are attached to every CH bond.

In his report, Longuet-Higgins showed a definite preference for the method
of molecular orbits. His attitude toward the resonance theory is interesting.
In discussing conjugated systems, Longuet-Higging remarked that the resonance
theory has been and is still used by organic chemists in interpreting the reac-
tion capacity of conjugated systems as @ function of their chemical structure,
He then saig: "Up to the Eresent, the resonance theory hus been the only gen-
eral theory by means of which changes in the properties of molecules that de-
pend on changes in the structure were interpreted. However, the resonance
theory can hardly be regarded a3 a logicaj extension of the theory of valence
bonds; it is essentially an intuitive simplification of the latter. It has now

~In conclusion, Longuet—Higgins expressed the opinion that, at present,
both theories are of equal significance for clarifying the interrelationships
between the pPrincipal characteristics of the molecular structure ang those of
the chemical bond.

'Pnrticipating in the discussion of Longuet-Higging ' report were R, S.
Mulliken (US), R.-Deudel {France), Mueller (West Germany), B, Pullman (France),
J. W. Linnett (Greet Britain), N. V. Belgy {USSR), A. Laforgue (France), E.
Boyer ‘(France), L. p. Orgel (Great Britain}, E. Rergmann (Israel), and K. Fre-
lant (France); It is significant that, during the discussion which developed,
practically no attention was paid to the theory of resonance of valency struc-
tures. This ‘shows that the interest in this theory has declined.

On the other hand, one should note the considerable interest which French
chemists evince toward the discussion which has developed in the USSR on basic
problems of the chemical bond ang of the theory of structure of organic com-

" pounds. This ig demonstrated by "The Remarks on the Concept of the Chemical

Bond," published by the French Center of Theoretical Chemistry; by the trans-
lation and Putlication of a number of articles written by Soviet chemical
scientists (Questions Scientifique, Chimie, Vol 3, 1053): and by the publica-
tion of the article "Evolution, Since the Beginning of the 19th Century, of
Ideas on the Structure of Matter and on the Meaning of Organic Chemical Formu-
las," by P. Rumpf (Pensee, No 41 and kb, 1952), 1in which considerable attention
is paid to material pertaining to the Moscow conference.

The report by Longuet-Higgins ang the discussion of hig report completed
the work of the Parig meeting on fundamental theoretical questions bearing on
the nature of the chemical bond. The other reports Presented at the meeting
dealt with physical methods of investigation of the structure of molecules.

Professor L. E. Setton (Creat Britain) in nis baper reviewed progress in

the investigation of the structure of molecules by the method of electron dairf-
fraction in gases.
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. Professor R. Mecke (West Germany) presented s report entitled "Progress ip
the Field or Molecular Spectroscopy,™ and E. Roubine (France) gave a report en-
titled "Microwave Spectroscopy.”

P, P, Storygin commented on Hecke's report and presented an account of his
— own work dealing with the investigation of the intensity of lines of Raman spec-
tra and wity Raman spectra in the regions of absorption, 1In connection with
this, a Iively discussion on Raman spectra developed, The Interest eliciteq by
Shorygin‘'s report was shown by the great number of questions asked of Shorygin
during and after the weeting.

‘Engineer E. Grison (France) presented a report entitled "Localization of
Hydrogen Atoms ip Crystal Structures," ang §. V. Belov gave an account of the
work of Soviet sclentists 1in thig field.

Professor Y. Cauchois (France) gave a report on X-ray spectra,

Professor p. Grivet (France) reported on magnetic nuclear resonance, angd
B. M. Kozyrey (IESR) reported on magnetic electron resonance, Paramegnetic
resonance absorption was discovered ip 194k by the Soviet sclentist Ye, k.
Zavoyskiy. Up to now » Several hundred bapers on paramagnetic absorption have
been published. A review of this work was given by Kozyrev, who ig a pupil of
Zavoyskiy, - ‘Kozyrev's detaileg report received much attention. Members or the

particularly of physical methods to the determination
of the structure of naturally occurring organic compounds. After the meeting
ended, the Soviet scientists visi{ed the laboratories of Irene Joliet-Curie )

Cente? of the Ministry or Commerce and Industry, and the radiophysics labora-
tories directed by Professors P, Grivet, R. Daudel, and others,
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